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Executive Summary

This report provides the technical and policy foundation for a proposed amendment to the Water
Quality Control Plan for the Sacramento River and San Joaquin River Basins (Basin Plan). The
amendment addresses impairments to the lower San Joaquin River (SJR) caused by the
organophosphorous (OP) insecticides diazinon and chlorpyrifos. It proposes new numeric water
quality objectives for chlorpyrifos and Total Maximum Daily Loads (TMDLs) for both these
insecticides. Diazinon and chlorpyrifos waste load allocations for point sources and load
allocations for non-point sources are included, and have been designed to meet existing and
proposed water quality objectives for diazinon and chlorpyrifos in the lower SJR from the
Mendota Dam to the Airport Way Bridge near Vernalis.

Monitoring since 1991 by state and federal agencies and other groups has confirmed the
widespread presence of diazinon, chlorpyrifos, and other pesticides in the SJR and its tributaries.
The San Joaquin River was placed on the Clean Water Act Section 303(d) List in 1998 for
aquatic toxicity due to diazinon and chlorpyrifos. The sources of these compounds are
agricultural and urban runoff. Agriculture will be the dominant source in the SJR Basin since the
United States Environmental Protection Agency (US EPA) has banned the sale of all non-
agricultural uses of diazinon and most non-agricultural uses of chlorpyrifos.

Pesticides applied to orchards and fields are transported primarily by stormwater runoff, and by
drainage or runoff of irrigation water. Agricultural sources can be subdivided by season of
application. Dormant season pesticide applications occur in the SJR Basin during the winter
months, generally from December through February. During the dormant season, OP pesticides
are carried to surface water by stormwater runoff. Pesticide residues deposited on trees and on
the soil migrate with runoff water during rain events. Irrigation season applications generally
occur from March through September. During the irrigation season, chlorpyrifos and diazinon
move with irrigation water from agricultural fields to the SJR and tributaries that flow into the
SJR.

Designated Uses - This amendment recommends that no changes be made to existing designated
uses for the SJR. The use that is most sensitive to diazinon and chlorpyrifos (freshwater habitat
beneficial use designation) has already been designated, so additional use designations are not
necessary at this time.

Water quality objectives - This amendment recommends no new numeric water quality
objectives for diazinon at this time. Further analysis of available information and additional
studies should be conducted in order to finalize diazinon water quality objectives. Until further
information is available, the best available information on diazinon toxicity should be used to
evaluate compliance with the narrative toxicity and pesticide water quality objectives. For
chlorpyrifos, this amendment recommends adoption of Water Quality Objectives derived using
the US EPA method and applied to a dataset screened by the California Department of Fish and
Game.
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Implementation and Time Schedule- This amendment recommends that, if neither Waste
Discharge Requirements (WDRs) nor a Waiver of WDRs apply to diazinon and chlorpyrifos
discharges, then a prohibition of discharge would apply when objectives or allocations are not
met. The prohibition is constructed to address the two seasons of use. A medium term time
schedule for compliance with chlorpyrifos water quality objectives and diazinon and chlorpyrifos
allocations and loading capacity is recommended. Approximately three years from Regional
Board adoption of the Basin Plan Amendment should provide sufficient time to attain the
objectives and allocations and should be sufficient to get a comprehensive system for control of
pesticide runoff into place.

TMDL Elements-The amendment establishes the loading capacity, waste load allocations, and
load allocations for diazinon and chlorpyrifos discharges to the San Joaquin River. The loading
capacity and allocations are established at levels necessary to attain the applicable numeric and
narrative water quality objectives. A combined toxic units formula, found in the Basin Plan, is
used to account for the joint toxicity of diazinon and chlorpyrifos. Load allocations are
established by subarea. The allocations apply to both the irrigation and dormant season.
Equating the allocations to the loading capacity provides an implicit margin of safety, since no
dilution credit is given.

Submission of Management Plans-Dischargers must submit a management plan that describes
the actions that the discharger will take to reduce diazinon and chlorpyrifos discharges during the
dormant season and the irrigation season, and to meet the applicable allocations by the required
compliance dates.

Surveillance and Monitoring -Surveillance and monitoring required of dischargers will include
water quality monitoring, evaluation of changes in pesticide use, surveys of adoption of
management practices to reduce diazinon and chlorpyrifos in runoff, and an evaluation of the
effectiveness of management practices in reducing pesticide runoff.

Consideration of Economics and CEQA - A discussion of the potential economic effects of the
proposed amendment, as well as a CEQA checklist, are provided in this staff report. This
proposed Basin Plan Amendment is designed to reduce diazinon and chlorpyrifos concentrations
in the lower SJR, and to ensure that increased use of alternatives to those pesticides will not
degrade water quality. The water quality objectives and TMDLs established by this amendment
are designed to eliminate the impacts of diazinon and chlorpyrifos to aquatic life in the lower
SJR. This Basin Plan Amendment does not require or allow any changes in pesticide application
practices that could degrade the quality of the environment or have environmental effects that
could cause substantial indirect or direct adverse effects on human beings.

Written comments on this Staff Report and proposed Basin Plan Amendment should be
submitted by October 5, 2005. To assist staff in identifying and responding to comments,
comments should be submitted (hard copy and electronic) in the format suggested in

Appendix F. The suggested format is to number the comment, state in one sentence the topic of
the comment, followed by supporting discussion, and a specific recommendation. If you have
any questions concerning this amendment, please contact Diane Beaulaurier at (916) 464-4637.
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1 Introduction, Background and Need for a Basin Plan Amendment

1.1 Introduction

This report provides the technical and policy foundation for a proposed amendment to the Water
Quality Control Plan for the Sacramento River and San Joaquin River Basins (Basin Plan)'. This
report provides an analysis of alternatives and evaluation of potential environmental impacts in
accordance with California Environmental Quality Act (CEQA) and State Water Resources
Control Board (SWRCB) regulations. The amendment addresses impairments to the lower San
Joaquin River (SJR) caused by the organophosphorous (OP) insecticides diazinon and
chlorpyrifos. It proposes new numeric water quality objectives for chlorpyrifos and Total
Maximum Daily Loads (TMDLs) for both these insecticides. Diazinon and chlorpyrifos waste
load allocations for point sources and load allocations for non-point sources are included, and
have been designed to meet the applicable water quality objectives for diazinon and chlorpyrifos
in the lower SJR from the Mendota Dam to the Airport Way Bridge near Vernalis.

California Water Code (Water Code) §13240 authorizes the Central Valley Regional Water
Quality Control Board (Regional Board) to formulate and adopt Basin Plans for all areas within
their region. The Basin Plan is the basis for regulatory actions taken for water quality control
and satisfies §303 of the Federal Clean Water Act (CWA), which requires states to adopt water
quality standards. Basin Plans are adopted and amended by the Regional Board through a
structured process involving full public participation and state environmental review. Basin Plan
amendments do not become effective until approved by the State Water Resources Control
Board (State Board) and Office of Administrative Law (OAL). Additionally, U.S.
Environmental Protection Agency (US EPA) approval is required for Basin Plan amendments
that affect surface water quality standards.

If adopted, the Basin Plan amendment proposed as part of this report would establish:

e Numeric water quality objectives for chlorpyrifos in the lower SJR from the Mendota
Dam to the Airport Way Bridge near Vernalis

e A diazinon and chlorpyrifos TMDL to meet the applicable water quality objectives

e New policies to achieve the water quality objectives and TMDL

e Specific monitoring goals to evaluate compliance with the proposed water quality
objectives and TMDL.

Portions of the text of this report are similar to the Basin Plan Amendment Staff Report for the
Control of Orchard Pesticide Runoff and Diazinon Runoff into the Sacramento and Feather
Rivers (Karkoski, et al, 2003). Only those portions of the Karkoski et al (2003) report
considered to be applicable to this proposed amendment have been included. The major
difference between this report and the Basin Plan Amendment Staff Report for the Sacramento
and Feather Rivers is that, while the Sacramento and Feather Rivers are impaired by diazinon

! Hereafter, references to the Basin Plan includes all amendments approved by the Office of Administrative Law
through September 2004. No other amendments to the Basin Plan have been approved by the Office of
Administrative Law between September 2004 and the date of this report. A copy of the current version of the Basin
Plan can be found at: http://www.waterboards.ca.gov/centralvalley/available _documents/basin_plans/SacSJR.pdf .
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during the dormant season, the San Joaquin River is impaired by both diazinon and chlorpyrifos
year-round.

1.1.1 Organization of the Basin Plan Amendment Staff Report

Section 1 - This section provides background information on the amendment process and the
need for the amendment. It describes the two seasons of agricultural use (dormant season and
irrigation season) of the two pesticides, and discusses historical water chemistry data collected
from 1991 to the present.

Section 2 — This section provides the proposed additions and changes in the Basin Plan
language.

Section 3 — This section provides a review of the existing laws and policies that pertain to this
Basin Plan amendment.

Section 4 — This section describes and evaluates the alternatives that were considered for
modification of the Basin Plan. The following Basin Plan chapters were considered for
modification.

Introduction

Existing and potential beneficial uses
Water quality objectives
Implementation

Surveillance and monitoring

Section 5 - Water Code Section §13141 requires that prior to implementation of any agricultural
Basin Plan amendment, an estimate of the total cost of such a program and identification of
sources of funding be indicated in the Basin Plan. Additionally, Water Code Section §13241
requires a consideration of economics for adoption of new water quality objectives. The
economic analysis is presented in this section.

Section 6 - The Basin Plan amendment process is a certified regulatory program pursuant to the
California Environmental Quality Act (CEQA). The Basin Plan amendment staff report
therefore serves as a substitute document for Environmental Impact Report or Negative
Declaration. The CEQA checklist and conclusions of the CEQA analysis are contained in this
section.

Section 7 — The Basin Plan is amended by the Regional Board through a structured process
involving full public participation and consultation with other appropriate state and federal
agencies (e.g. US EPA, California Department of Pesticide Regulation [DPR]). A description of
the public participation and agency consultation process for this amendment is contained in this
section.

Section 8 - References used in the development of this report are listed in this section.

10
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Appendices — The appendices include supplemental information for the evaluation of
alternatives.

e Appendix A - contains detailed descriptions of the project subareas

e Appendix B - contains pesticide use information for the subareas

e Appendix C - contains historical pesticide concentrations for individual sampling
locations, and comprehensive historical pesticide concentration data

e Appendix D - contains detailed economic cost information and scenarios

e Appendix E - Staff recalculations of diazinon and chlorpyrifos criteria

1.1.2 Watershed Characteristics

The SJR watershed is bounded by the Sierra Nevada Mountains on the east, the Coast Range on
the west, the Delta to the north, and the Tulare Lake Basin to the south. From its source in the
Sierra Nevada Mountains, the SJR flows southwesterly until it reaches Friant Dam. Below
Friant Dam, the SJR flows westerly to the center of the SJIR Valley near Mendota, where it turns
northwesterly to eventually join the Sacramento River in the Sacramento-San Joaquin Delta
(Delta). The main stem of the entire SJR is about 300 miles long and drains approximately
13,500 square miles (Figure 1.1).

The major tributaries to the SJIR upstream of the Airport Way Bridge near Vernalis (the legal
boundary of the Delta) are on the east side of the SJR Basin, with drainage basins in the Sierra
Nevada Mountains. These major east side tributaries are the Stanislaus, Tuolumne, and Merced
Rivers. The Cosumnes, Mokelumne, and Calaveras Rivers flow into the SJR downstream of the
Airport Way Bridge. Several smaller, ephemeral streams flow into the SJR from the west side of
the SJR Basin. These streams include Hospital, Ingram, Del Puerto, Orestimba, Panoche, and
Los Banos Creeks. All have drainage basins in the Coast Range, flow intermittently, and
contribute sparsely to water supplies. Mud Slough (north) and Salt Slough drain the Grassland
Watershed on the west side of the SJR Basin. During the irrigation season, surface and
subsurface agricultural return flows contribute greatly to these creeks and sloughs. Flows in the
San Joaquin River are highly managed, and portions of the river are completely dry. This TMDL
is being developed explicitly to address pesticide contamination, and does not propose to address
the issues contributing to the diminished flows in the San Joaquin River.

The geographic scope or project area of this amendment consists of 130 miles of the lower SJR,
from the Mendota Dam to the Airport Way Bridge near Vernalis. The SJR Basin is the area
draining to the SJR downstream of the Mendota Dam and upstream of the Airport Way Bridge
near Vernalis. The SJR Basin includes the lower reaches of the major eastside tributaries,
downstream of the major dams and reservoirs: New Don Pedro, New Melones, Lake McClure,
and similar eastside reservoirs in the SJIR Basin. The southeastern boundary of the project area is
formed by the SJR from the Friant Dam to the Mendota Dam. The SJR Basin, as defined here,
drains approximately 2.9 million acres, including approximately 1.4 million acres of agricultural
land use. More detailed description of the project area can be found in Appendix A.

1.2 Background

Monitoring since 1991 by state and federal agencies and other groups has confirmed the
widespread presence of diazinon, chlorpyrifos, and other pesticides in the SJR and its tributaries.

11
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The Regional Board placed the San Joaquin River on the Clean Water Act Section 303(d) list
due to aquatic toxicity caused by diazinon and chlorpyrifos. In the past, the sources of these
pesticides have been both agricultural and urban runoff, however these pesticides are no longer
sold for urban residential use, and agriculture is the dominant source in the SJR Basin.
Pesticides applied to orchards and fields are transported by stormwater runoff and by runoff of
irrigation water.

Aerial pesticide applications may result in direct drift to surface waters, and may be another
source of pesticide contamination. For rice crops in Colusa and Glenn counties, aerial
application of methyl parathion has been found to be a significant pathway (Kollman et al.,
1992). Volatilization and atmospheric transport of pesticides are also likely to affect surface
water quality. One study by the USGS (USGS, 1995) documented atmospheric deposition as a
transport mechanism during runoff events, when precipitation and direct surface runoff are the
major sources of streamflow. Locally high concentrations of pesticides in rain and air are very
seasonal, correlated to local use, and usually occur during the spring and summer months. High
concentrations of pesticides can also occur in rain, air, and fog during the fall and winter months
in areas where there is high use, as in the stone-fruit orchards in the Central Valley. A second
USGS study indicated that pesticides in precipitation could contribute significantly to pesticide
loads in stormwater runoff (USGS, 2003).

Inappropriate mixing and loading practices, and poor disposal procedures during pesticide
application can result in spills of concentrated liquid or dry material on the soil surface. Such
spills may contribute to the presence of these pesticides in surface water. Additionally,
conventional pesticide application technology (i.e. air-blast sprayer) is designed primarily for
durability and ease of use, rather than for optimal efficiency of pesticide application to the tree or
crop. Unlike many other countries, the U.S. has no standards for sprayer design, no performance
standards and no testing procedures. A review of sprayer studies in orchards showed that 40 to
60% of the applied spray was deposited on the orchard floor, while only 9 to 16% was deposited
on the trees (Giles and Downey, 2003). Recent studies of sensor-controlled sprayers indicate
that pesticide application rates can be reduced by up to 45%, and ground deposition can be
reduced by up to 58% (Downey, 2004 pers.comm.)

1.2.1 Agricultural Sources and Seasonality

Agricultural sources can be subdivided by season of application. Dormant season pesticide
applications occur in the SJR Basin during the winter months, generally from December through
February. During the dormant season, OP pesticides are carried to surface water by stormwater
runoff. Pesticide residues deposited on trees and on the ground migrate with runoff water during
rain events.

Irrigation season applications generally occur from March through September. During the
irrigation season, residual chlorpyrifos and diazinon migrate with irrigation water, and
occasionally storm water, from agricultural fields and enter tributaries that flow into the SJR.
During both seasons, localized drift from pesticide applications and atmospheric deposition can
also contribute to pesticides being introduced into surface water. Although practices are
available to minimize pesticide drift, once pesticides enter the atmosphere through volatilization
only natural degradation limits their movement and fallout during rainstorms.

12
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Dormant Season Use

Pesticides applied during the dormant season, from December through February, are periodically
washed off fields by storms large enough to generate runoff. For the project area, studies have
shown that the amount of pesticide washed off is usually a very small fraction of the amount
applied, ranging between 0.05 and 0.13 percent for diazinon and 0.06 to 0.08 percent for
chlorpyrifos (Kratzer et al., 2002; Kratzer, 1999). Although the quantity of pesticide is small, it
is large enough to cause toxicity to aquatic invertebrates.

These invertebrates provide the foundation for the aquatic food web, upon which higher trophic
levels, such as salmon and other fishes, depend. Studies of invertebrate and fish populations
have been conducted primarily in the upper San Francisco Estuary by the Interagency Ecological
Program (IEP). Since the area described in this report drains to the Estuary, this is the best
available source of relevant data on fish and invertebrate population levels. The most recent
published information (2002 and 2003) on invertebrate populations from the IEP states that,
“The general picture of greatly reduced abundance compared to baseline conditions in the early
1970s did not change in 2003, although some taxa did increase over 2002 levels.” In addition,
populations of striped bass, delta smelt, longfin smelt and threadfin shad are also decreasing and
many are at all-time low levels. The ocean catch of Central Valley Chinook salmon decreased in
both the commercial and recreational fisheries in 2002 (IEP 2004). There are many factors that
have contributed to these declines, and pesticides are likely to be one of these factors.

The amount of pesticide available to be carried by runoff will be approximately equal to the
amount applied during the dry period preceding the rainfall event, minus any that has volatilized,
degraded, infiltrated into the ground, or remained bound to sediment particles at the ground
surface. Highest concentrations have been observed to coincide with the first major storm after a
prolonged dry period. During the winter precipitation season, the high variability in pesticide
concentrations is attributed to rapid changes in the source of stream flow during a storm.

In addition to the amount of pesticide applied, other factors are likely to affect the amount of
pesticide in storm runoff and pesticide loading. Soils with poor drainage characteristics, such as
those on the west side of the SJR Basin (where the soil is fine-grained and highly erodible), may
have higher runoff potential than the more permeable soils on the east side. Antecedent moisture
conditions may also be important. Pesticides applied to fields with higher moisture content may
be expected to generate larger storm loads than if the soil was drier. When soils are dry, more
precipitation, and dissolved pesticide, will be lost through infiltration into the soil. Other factors
affecting runoff include field slope and the presence and type of cover crop.

Irrigation Season Use

The irrigation season (in-season) is defined as the months of March through September, although
storms occasionally occur during the earlier months of this period. During the irrigation season,
diazinon and chlorpyrifos migrate with irrigation water from agricultural fields and enter
tributaries that flow into the lower SJR.

Irrigation methods may affect the magnitude of pesticide loading in the river. With furrow or
flood irrigation, tailwater drains from the end of the field and is usually discharged to a drainage
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channel that leads to a stream. In some cases, systems are in place to recycle tailwater to another
field, or to blend it with fresh irrigation water and reapply it to another field. Tailwater return
flows from flood and furrow irrigation probably generate the largest loads because large volumes
of water are discharged directly. Relative to flood and furrow irrigation, sprinkler irrigation is
likely to increase pesticide wash-off from foliage, but will generate less tailwater if used
appropriately. Drip irrigation systems typically generate little or no runoff. If appropriately
used, such irrigation methods are likely to minimize irrigation season pesticide loading.

1.2.2. Urban Pesticide Use

Urban Residential Use

Prior to the elimination of residential sales, diazinon and chlorpyrifos from urban sources were
primarily introduced into surface water through application to impervious surfaces and to
landscaping, followed by runoff from storm runoff and over watering. Agricultural pesticide
applications can also drift into urban areas and fall out during storms (USGS. 2003). Unlike
agricultural pesticide use, which must be reported to the DPR, pesticides used in the urban
environment include both reported and unreported uses. Only professional urban applications
must be reported to DPR. Professional applications include structural and landscape pest
control, and restaurant and commercial building pest-control. Residential pesticide use, such as
animal-care products, and home and garden pest control are not reported. Chlorpyrifos and
diazinon are no longer available for sale for urban residential uses. Consumers will be able to
use their remaining supplies until depleted. The ban on residential urban use of chlorpyrifos, and
the phase-out of urban use of diazinon should eventually reduce the potential for water quality
impacts from these pesticides in urban areas, however pyrethroids and carbamates are being used
as replacements for many urban (and agricultural) uses, and there is increasing evidence of
aquatic toxicity impacts from these pesticides (Weston et al, 2004, TDC Environmental. 2003).

Urban Non-Residential Use

Sales of both diazinon and chlorpyrifos for use in indoor and outdoor areas where children could
be exposed (schools, playgrounds, parks) was cancelled by recent US EPA regulations. Sales of
chlorpyrifos for indoor use were cancelled effective December 31, 2001. Sales of diazinon for
indoor use were prohibited effective December 31, 2002. A few “low risk” uses of chlorpyrifos,
where children are not exposed are still permitted. These uses include ship holds, railroad
boxcars, industrial plants, manufacturing plants, food processing plants, golf courses, road
medians, treatment of utility poles and other outdoor wood products, fire ant mounds and
mosquito control.

1.2.3 Historical Diazinon and Chlorpyrifos Agricultural Use Data Summary

This discussion refers to data Tables 1.1 through 1.4, which provide a summary of diazinon and
chlorpyrifos use on agricultural crops from 1995 to 2002. All data in these tables were obtained
from the CDPR Pesticide Use Report (PUR) database.

Diazinon

Between 1995 and 2002, diazinon was used on more than 40 agricultural commodities. The majority
of diazinon use (by weight) occurs in the dormant season. The crops that accounted for 98% of
diazinon dormant season use by weight were, in order of greatest to least use, almonds (65%), peaches
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(14%), apricots (6%), prunes (4%), apples (4%), nectarines (3%) and plums (2%). Irrigation season
crops that accounted for 86% of diazinon use were almonds (27%), cantaloupe (11%), peaches (9%),
tomatoes (7%), melons (7%), prunes (7%), walnuts (5%), apricots (4%), alfalfa (4%), nectarines (3%)
and plums (2%). Overall diazinon use during both seasons has declined significantly since 1995.
Almonds are by far the largest user of diazinon in the TMDL area, and the number of growers who
applied diazinon in the dormant season decreased by 56% from 1995 to 2002. Many growers have
switched to the use of pyrethroids (Zhang and Zhang. 2004). Figures 1.2 and 1.3 illustrate examples
of the distribution of diazinon use in the TMDL area for the dormant and irrigation seasons of 2002.
Preliminary PUR results for 2003 indicate that diazinon use appears to continue to decline.

The rankings of diazinon use during the dormant season in the San Joaquin subareas, from highest to
lowest are Fresno-Chowchilla, Northeast Bank, Westside Creeks, Merced, Bear Creek, Turlock,
Grasslands, Stanislaus, Tuolumne, and Greater Orestimba. During the irrigation season the rankings
are Fresno-Chowchilla, Greater Orestimba, Westside Creeks, Bear Creek, Northeast Bank, Tuolumne
and Merced (Appendix B).

Chlorpyrifos
Chlorpyrifos was used on more than 45 crops during the same time period. The crops that accounted

for 90% of dormant season use (by weight) were, in order of greatest to least use, almonds (53%),
apples (19%), peaches (13%) and alfalfa (5%). The majority of chlorpyrifos use (by weight) occurs in
the irrigation season. Irrigation season crops that accounted for 92% of use were almonds (39%),
cotton (16%), alfalfa (15%), walnuts (14%), corn (5%) and apples (3%). As with diazinon,
chlorpyrifos use during both seasons, has declined significantly since 1995. Almonds are the major
dormant season chlorpyrifos user, and the number of almond growers who applied chlorpyrifos
decreased from 80 in 1995 to 29 in 2002. From 1995 to 2002, chlorpyrifos use during the irrigation
season decreased by 26% in almonds, 91% on cotton and 64% on alfalfa (Zhang and Zhang, 2004).
Figures 1.4 and 1.5 illustrate examples of the distribution of chlorpyrifos use in the TMDL area for the
dormant and irrigation seasons of 2002. Preliminary PUR results for 2003 indicate that chlorpyrifos
use appears to have increased during the irrigation season.

Use ranking by subarea in the dormant season, for highest to lowest use, is Fresno-Chowchilla,
Merced, Northeast Bank, Bear Creek, Tuolumne and Turlock. Irrigation season use ranking is
Grasslands, Fresno-Chowchilla, Merced, Tuolumne, Northeast Bank, Bear Creek, Turlock,
Greater Orestimba, Stanislaus and North Stanislaus (Appendix B).

1.2.5 Historical Water Quality Data Summary

Pesticide water quality data have been collected in the SJR by a variety of agencies and
organizations since the 1980°s (Domagalski et.al. 1997; Foe, 1995; Foe and Sheipline, 1993;
Kratzer 1999; Kratzer et.al. 2002; MacCoy et.al. 1995; Ross et. al.; USGS, 1995; USGS 2003;
Appendix C). Figures 1.6 through 1.13 and Tables 1.5 through 1.10 illustrate water quality data
collected in the SJR from 1991 to the present. Pesticide concentrations are plotted on a
logarithmic scale. Non-detect concentrations are treated as zero values (0 pg/L). The proposed
acute diazinon toxicity value (0.16 pg/L) and the proposed acute chlorpyrifos toxicity value
(0.025 pg/L) are plotted for reference as horizontal lines on the appropriate graphs. Graphs are
included for diazinon and chlorpyrifos concentrations and also for combined (additive) toxicity.
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Combined diazinon and chlorpyrifos toxicity values were determined using two different
methods.

The first method uses the equation provided below from the Basin Plan (CRWQCB-CVR. 1998):

C+G =8
O, O,

Where:
C = The concentration of each pesticide.

O = The proposed acute toxicity water quality target for diazinon to protect invertebrates (0.16 pg/L) and the
proposed acute water quality objective for chlorpyrifos (0.025 ug/L).

S = The sum. A sum equal to, or exceeding, one (1.0) indicates that the beneficial use may be impacted. The results
of this analysis are shown in Figure 1.8 and Table 1.7 (mainstem sites) and Figure 1.12 and Table 1.10 (tributary
sites).

The second method used to calculate additive toxicity was the Chlorpyrifos Toxic Equivalents
(TEQ) method, suggested by Felsot (Felsot 2005). This method was used by US EPA to
calculate the cumulative human health risk of all OP pesticides. (US EPA, 2002). In this method
the ratio of the relative potency of chlorpyrifos to diazinon (the Relative Potency Factor or RPF)
is multiplied by the diazinon concentration to express the diazinon concentration in terms of
chlorpyrifos toxicity. This transforms the diazinon concentration into an equivalent chlorpyrifos
concentration based on the relative toxicity of these two chemicals. The transformed diazinon
concentration is then added to the measured chlopryrifos concentration, and the sum is compared
to the chlorpyrifos objective. The following equation illustrates the RPF method:

ChlorTEQ = Copiz X RPF (chor 1 piz )+ C chlor < WQO Chlor

where

ChlorTEQ = chlorpyrifos toxic equivalents.

Cpiaz = diazinon concentration

Ccnior = chlorpyrifos concentration

RPF (Chlor/Diaz) = relative potency factor — ratio of chlorpyrifos to diazinon toxicity.
WQOcp,r = acute or chronic chlorpyrifos water quality objective in pg/L

The results of this analysis are shown in Figures 1.9 (mainstem) and 1.13 (tributaries). Appendix
E provides a comparison of the two methods (Basin Plan method and TEQ method), and
demonstrates that both methods give the same results.

Rates of exceedance of proposed water quality values were calculated for both mainstem sites
(Tables 1.5, 1.6, 1.7) and tributary sites (Tables 1.8, 1.9, 1.10). These exceedance rates were
defined as the number of samples that exceeded the appropriate water quality value, divided by
the total number of samples collected, expressed as a percentage. The Tables show annual
exceedance rates from 1991 through 2005.
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San Joaquin River Mainstem Sites

Diazinon

Figure 1.6 shows diazinon concentration data collected in the mainstem SJR from 1991 through
2005. These data indicate that water column concentrations of diazinon have generally declined
over time, however years with higher sampling frequency also had greater numbers of
exceedances.

Table 1.5 shows that exceedance rates in the mainstem have ranged from 0% up to 50%,
however the highest exceedance rates are associated with small sample numbers (n=2). The
higher rates generally occurred during the early 1990’s, although exceedance rates of 14% were
observed as recently as 2001, when sampling activity was relatively intense. No exceedances
were detected from 2002 through 2005. This may be a result of the declining use of diazinon.
The lack of exceedances may also be affected by the paucity of storms of sufficient magnitude to
generate runoff and by a less intense sampling effort.

Chlorpyrifos

Figure 1.7 shows chlorpyrifos concentration data collected in the mainstem SJR from 1991
through 2005. These data indicate that water column concentrations of chlopyrifos have
decreased slightly over time, although exceedances have been found during the most recent 5-
year time period.

Table 1.6 shows that exceedance rates have ranged from 0% to 50%. Exceedance rates during
the most recent 5-year period ranged from 0% to 50%.

Combined Toxicity

Figure 1.8 shows combined diazinon and chlorpyrifos concentration data collected in the
mainstem SJR from 1991 through 2005. These data are analyzed using the formula from the
Basin Plan described at the beginning of this section. A reference line is provided at one (1).
Values above one indicate non-attainment of applicable toxicity and pesticide objectives. These
data indicate that the toxicity of the combined pesticide concentrations exceeded one from 1991
through 1995, and again from 2000 through 2004. The magnitude and number of exceedances is
less during the most recent 5 year time period then it was during the early 1990’s. Between 1996
and 1999, the intensity of sampling may have been too low to identify any instances where
combined toxicity occurred.

Table 1.7 shows that exceedance rates ranged from 0% to 50%, although again the highest rates
were associated with low sample numbers (n=2). During the most recent 5-year time period,
rates of exceedance of the combined toxicity value of 1 ranged from 0% to 38%, with sample
numbers ranging from 9 to 64.

Figure 1.9 shows the same combined diazinon and chlorpyrifos concentration data, but the data
are analyzed using the TEQ method. A reference line is provided at the proposed acute
chlorpyrifos water quality objective (0.025 ug/L). Results are the same as those found using the
Basin Plan method.
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Tributary Sites

As discussed in later sections, allocations are assigned to the watersheds that discharge into
different reaches of the San Joaquin River. The allocations are defined to be equivalent to the
loading capacity in the San Joaquin River (i.e. the targets for the San Joaquin River apply to the
discharge from the watersheds). The following discussion presents data from tributaries to the
San Joaquin River in comparison to the proposed allocations. Note that the allocations would
not apply to the whole tributary stream reach, but only to the discharge point to the San Joaquin
River. The data for 1996 and 1997 is dominated almost exclusively by results from a special
study on Orestimba Creek.

Diazinon

Figure 1.10 shows diazinon concentration data collected in the SJR tributaries from 1991 through
2005. Since a number of the tributaries are dominated by agricultural runoff and have less
dilution available, the magnitude and number of exceedances is greater than in the San Joaquin
River. A comparison of the most recent 5-year period to the early and mid-1990’s indicates that
peak concentrations have decreased somewhat, although many exceedances still occurred as
recently as early 2005. Table 1.8 shows that exceedance rates ranged from 0 to 25% within the
last five years.

Chlorpyrifos

Figure 1.11 shows chlorpyrifos concentration data collected in the SJR tributaries from 1991
through 2005. The greater magnitude and number of exceedances seen for diazinon is also
apparent for chlorpyrifos. The general trend of lower peak concentrations in the most recent 5-
year period is also observed for chlorpyrifos. Table 1.9 shows that within the last five years
exceedance rates ranged from 0 to 33%.

Combined Toxicity

Figure 1.12 displays the combined toxicity data for the SJR tributaries, using the Basin Plan
method. The individual trends observed for diazinon and chlorpyrifos are also apparent for the
combined toxicity. The exceedance magnitudes in the tributaries are greater than in the San
Joaquin River. Exceedance rates in the last five years have ranged from 0 to 30%.

Table 1.10 (using the Basin Plan method) shows that exceedance rates ranged from 0% to 100%,
although the highest rates (and some of the lowest rates) were associated with low sample
numbers (n=1 or 2). During the most recent 5-year time period, rates of exceedance of the
combined toxicity value of 1 ranged from 0% to 30%, with sample numbers ranging from 2 to
49.

Figure 1.13 shows the same combined diazinon and chlorpyrifos concentration data, but the data
are analyzed using the TEQ method. A reference line is provided at the proposed acute
chlorpyrifos water quality objective (0.025 ug/L). Results are the same as those obtained in the
analysis using the Basin Plan method.
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1.3 Recent Developments Affecting Diazinon and Chlopyrifos Use

Lawsuits against US EPA regarding pesticides and endangered species

The Washington Toxics Coalition (WTC) and the Californians for Alternatives to Toxics, filed
citizen lawsuits against US EPA for failure to consult with NOAA Fisheries regarding potential
adverse impacts of pesticides on endangered salmonids in Washington, Oregon and California.
On January 22, 2004 the 9™ District Court issued an order requiring the establishment of
pesticide buffer zones in areas adjacent to water bodies determined to be “salmon supporting
waters” in portions of these states. This order requires that pesticides not be applied within 20
yards of surface water bodies for ground applications, and within 100 yards for aerial
applications. This order was upheld on appeal by the 9™ Circuit Court in June 2005.

Diazinon and chlorpyrifos are included in the list of pesticides subject to the buffer requirement.
US EPA has determined that diazinon and chlorpyrifos may affect the listed salmonid species,
and has initiated consultations with NOAA Fisheries on these pesticides. The buffers are to
remain in effect until US EPA completes formal consultations with NOAA Fisheries, and NOAA
issues a biological opinion. It is anticipated that it will require several years to complete these
consultations. Once completed, US EPA will determine whether any permanent measures
should be adopted under FIFRA.

The basis for the court’s action was Section 7 of the Endangered Species Act (ESA), and the
court applied the jeopardy standard in its decision. This decision causes pesticide use to be
viewed as a habitat-related impact as defined in Section 7, and the restrictions are co-extensive
with the designation of critical habitat for salmon and steelhead Evolutionarily Significant Units
(ESUs). Therefore buffers are required adjacent to water bodies located in the geographic areas
of these ESUs. The California Central Valley Steelhead ESU is included in the SJR TMDL area,
and according to US EPA, buffers are required for applications of diazinon and chlorpyrifos
adjacent to surface waters in the following counties: San Joaquin, Stanislaus, Merced and
Fresno. However, no enforcement of the court-ordered buffers is currently occurring.

California Department of Pesticide Regulation Proposed Dormant Insecticide Regulation

On June 15, 2005 the Department of Pesticide Regulation (DPR) released a Notice of Proposed
Regulatory Action and opened the comment period for the proposed action. The proposed action
would restrict ground and aerial applications of dormant insecticides to areas 100 feet from any
irrigation or drainage ditch, canal, or any other body of water in which the presence of dormant
insecticides could adversely impact any of the beneficial uses of the waters of the state. The
proposed action would also specify wind speeds in which dormant insecticides may be applied.
The proposed action would allow aerial application only if soil conditions do not allow field
entry, or approaching bloom conditions require aerial applications. The proposed action would
prohibit all dormant insecticide applications when soil moisture is at field capacity and a storm
event is to occur within 48 hours following application, or a storm event likely to produce runoff
from the treated area is forecast to occur within 48 hours following application. Dormant
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applications may be made only when insect scouting information (or a Pest Control Advisor)
indicates pest populations have reached damaging levels

California Supplemental Diazinon Label

The manufacturer of diazinon developed a supplemental label that was to have taken effect in
January 2005 (R. Ehn 2004 pers.comm.) This label placed the following additional requirements
on the use of diazinon as a dormant spray in the Sacramento and San Joaquin Valleys below
1000 feet elevation.

e Dormant applications on orchard crops are restricted to ground application
equipment only.

e Do not apply within 100 feet upslope of “sensitive aquatic sites” such as any
irrigation ditch, drainage canal or body of water that may drain into a river or
tributary unless a suitable method is used to contain or divert runoff waters.
Waters that are contained or diverted must be held for a minimum of 72 hours
before release into a sensitive aquatic site.

e Maintain a vegetative buffer strip a minimum of 10 feet wide from the edge of a
field that is adjacent to and within 100 feet of sensitive aquatic sites.

e Do not apply this product to orchards when soil moisture is at field capacity,
and/or when a storm event likely to produce runoff from the treated orchard is
forecasted by NOAA/NWS (National Weather Service) to occur within 48 hours
following application.

e Make dormant applications only when insect scouting information or the
recommendation of a Pest Control Advisor indicate treatment is required. (See
UC IPM Guidelines for San Jose scale in stone fruits and almonds and aphids in
stone fruits. Use the prune dormant spur sampling program to determine need for
a dormant treatment in that crop).

e Apply only when wind speed is 3 — 10 mph at the application site as measured by
an anemometer outside of the orchard on the side nearest and upwind from a
sensitive site.

e When sensitive aquatic sites are downwind from orchards, spray the first three
rows nearest the sensitive aquatic sites only when the wind is blowing away from
the sites. The row at the edge of the field next to sensitive aquatic sites must be
sprayed with the outside nozzles turned off. Spray must not be directed higher
than the tree canopy and spray must be directed away from sensitive aquatic sites.

e The Stewardship Bulletin “Orchard Practices for Protecting Surface Water”
must be available to handlers and equipment operators at the application site
during all application activities.
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1.4 Need for a Revision to the Basin Plan

Currently, the Basin Plan does not include a specific program of implementation to address
diazinon and chlorpyrifos runoff from orchards and fields in the San Joaquin River watershed.
In addition, there are no numeric water quality objectives for diazinon or chlorpyrifos in the
Basin Plan for the San Joaquin River.

The Pesticide Management Plan established under the MAA between the State Water Resources
Control Board and the Department of Pesticide Regulation, and existing Regional Board Basin
Plan pesticide policies outline approaches that could result in the establishment of an
implementation program and performance measures to assess attainment of water quality
objectives. Each of those plans or policies suggests that the Regional Board should take action if
an implementation program has not been established and water quality is not protected.

The Bay Protection Toxic Hot Spots Clean Up Plan (Clean Up Plan; State Board Resolution No.
2004-0002) requires the adoption of a Basin Plan Amendment to control diazinon and
chlorpyrifos in the San Joaquin River. The Clean Up Plan states that the Amendment will
include: water quality objectives for diazinon and chlorpyrifos; an implementation program and
framework; a compliance time schedule; a monitoring program; and other required TMDL
elements.

Federal law requires the establishment of TMDLs for waters not attaining water quality
standards (CWA § 303(d)(1)(C)). Federal regulations require the incorporation of approved
TMDLs into the State’s water quality management plan (40 CFR § 130.7(d)(2)). Every region’s
Basin Plan and any statewide plans or policies constitute California’s water quality management
plan. Based on the federal and State requirements and policies discussed above, the Regional
Board must develop a control program to address diazinon and chlorpyrifos discharges into the
San Joaquin River.

The approach proposed in this Basin Plan Amendment is to establish an agricultural runoff
control program that is focused on protecting the San Joaquin River from the impacts of diazinon
and chlorpyrifos. The proposed control program is a year-round program, since both pesticides
have been detected and criteria have been exceeded throughout the year. Adoption of the Basin
Plan Amendment will result in: the establishment of water quality targets for diazinon and water
quality objectives for chlorpyrifos; a specific time frame for compliance with applicable
objectives and allocations; the establishment of the necessary elements of a TMDL; and an
implementation framework for ensuring compliance.

A number of tributaries in the San Joaquin River watershed have been identified as not attaining
standards due to elevated levels of diazinon and chlorpyrifos (CRWQCB-CVR, 2001). A more
comprehensive Basin Plan Amendment revision is not proposed at this time, since the data and
information available for the tributaries are more limited, and the level of effort required to meet
water quality objectives is less clear. It is anticipated that a future amendment to the Basin Plan
will be required to address diazinon and chlorpyrifos runoff in the tributaries to the San Joaquin
River.
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2 Proposed Amendments to the Basin Plan

The proposed Basin Plan amendment consists of additions and modifications to several sections
of the current Basin Plan. This section contains the proposed changes to the Basin Plan.
Deletions are shown in strikeout, and additions are shown by underline.

The appropriate location of each change is provided by the Basin Plan page numbers in the lower
right corner. The final placement of the proposed changes in the Basin Plan may differ from the
placement indicated in this section, since there are a number of amendments to the Basin Plan
that are currently pending. Any change in placement will be done to enhance the readability of
the Basin Plan and will not result in a change in meaning or intent.

The recommended changes to Chapter I are identical to those contained in Regional Board
Resolution No. R5-2004-0108. Should that resolution become effective prior to Regional Board
adoption of this Basin Plan Amendment, the recommended changes to Chapter I contained in
this Amendment will be moot and will be removed.
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Under the Chapter I heading: “Basin
Description beginning on page I-1.00,
make the following changes:

This Basin Plan covers the entire area included
in the Sacramento and San Joaquin River

drainage basins (see maps in pocket* and Figure
II-1). The basins are bound by the crests of the
Sierra Nevada on the east and the Coast Range
and Klamath Mountains on the west. They
extend some 400 miles from the California -
Oregon border southward to the headwaters of
the San Joaquin River.

*NOTE: The planning boundary between the San Joaquin
River Basin and the Tulare Lake Basin follows-the-northern
beundary-ef Little Panoche Creek basin the southern

watershed boundaries of the Little Panoche Creek, Moreno

Gulch, and Capita Canyon to boundary of the Westlands
Water District. From here, the boundary follows the northern

edge of the Westlands Water District until its intersection
with the Firebaugh Canal Company’s Main Lift Canal. The
basin boundary then follows the Main Lift Canal to the

Mendota Pool and continues eastward along the channel of
the San Joaquin River to Millerton Lake in the Sierra Nevada
foothills, and then follows along the southern boundary of the

San Joaquin River drainage basin.

The Sacramento River and San Joaquin River
Basins cover about one fourth of the total area of
the State and over 30% of the State's irrigable
land. The Sacramento and San Joaquin Rivers
furnish roughly 51% of the State's water supply.
Surface water from the two drainage basins meet
and form the Delta, which ultimately drains to
San Francisco Bay. Two major water projects,
the Federal Central Valley Project and the State
Water Project, deliver water from the Delta to
Southern California, the San Joaquin Valley,
Tulare Lake Basin, the San Francisco Bay area,
as well as within the Delta boundaries.

The Delta is a maze of river channels and diked
islands covering roughly 1,150 square miles,
including 78 square miles of water area. The
legal boundary of the Delta is described in
Section 12220 of the Water Code (also see
Figure III-1 of this Basin Plan).

Ground water is defined as subsurface water that

occurs beneath the ground surface in fully
saturated zones within soils and other geologic
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formations. Where ground water occurs in a
saturated geologic unit that contains sufficient
permeability and thickness to yield significant
quantities of water to wells or springs, it can be
defined as an aquifer (USGS, Water Supply
Paper 1988, 1972). A ground water basin is
defined as a hydrogeologic unit containing one
large aquifer or several connected and
interrelated aquifers (Todd, Groundwater
Hydrology, 1980).

Major ground water basins underlie both valley
floors, and there are scattered smaller basins in
the foothill areas and mountain valleys. In many
parts of the Region, usable ground waters occur
outside of these currently identified basins.
There are water-bearing geologic units within
ground water basins in the Region that do not
meet the definition of an aquifer. Therefore, for
basin planning and regulatory purposes, the term
"ground water" includes all subsurface waters
that occur in fully saturated zones and fractures
within soils and other geologic formations,
whether or not these waters meet the definition
of an aquifer or occur within identified ground
water basins.

Sacramento River Basin

The Sacramento River Basin covers 27,210
square miles and includes the entire area drained
by the Sacramento River. For planning
purposes, this includes all watersheds tributary to
the Sacramento River that are north of the
Cosumnes River watershed. It also includes the
closed basin of Goose Lake and drainage sub-
basins of Cache and Putah Creeks.

The principal streams are the Sacramento River
and its larger tributaries: the Pit, Feather, Yuba,
Bear, and American Rivers to the east; and
Cottonwood, Stony, Cache, and Putah Creeks to
the west. Major reservoirs and lakes include
Shasta, Oroville, Folsom, Clear Lake, and Lake
Berryessa.

DWR Bulletin 118-80 identifies 63 ground water
basins in the Sacramento watershed area. The
Sacramento Valley floor is divided into 2 ground
water basins. Other basins are in the foothills or
mountain valleys. There are areas other than
those identified in the DWR Bulletin with
ground waters that have beneficial uses.
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San Joaquin River Basin

The San Joaquin River Basin covers 15,880
square miles and includes the entire area drained
by the San Joaquin River. It includes all
watersheds tributary to the San Joaquin River
and the Delta south of the Sacramento River and
south of the American River watershed. The
southern planning boundary is described in the
first paragraph of the previous page.

The principal streams in the basin are the San
Joaquin River and its larger tributaries: the
Cosumnes, Mokelumne, Calaveras, Stanislaus,
Tuolumne, Merced, Chowchilla, and Fresno
Rivers. Major reservoirs and lakes include
Padre, New Hogan, Millerton, McClure, Don
Pedro, and New Melones.

DWR Bulletin 118-80 identifies 39 ground water
basins in the San Joaquin watershed area. The
San Joaquin Valley floor is divided into 15
separate ground water basins, largely based on
political considerations. Other basins are in the
foothills or mountain valleys. There are areas
other than those identified in the DWR Bulletin
with ground waters that have beneficial uses.

Grassland Watershed

The Grassland watershed is a valley floor sub-
basin of the San Joaquin River Basin. The
portion of the watershed for which agricultural
subsurface drainage policies and regulations
apply covers an area of approximately 370,000
acres, and is bounded on the north by the alluvial
fan of Orestimba Creek and by the Tulare Lake
Basin to the south. The San Joaquin River forms
the eastern boundary and Interstate Highway 5
forms the approximate western boundary. The
San Joaquin River forms a wide flood plain in
the region of the Grassland watershed.

The hydrology of the watershed has been
irreversibly altered due to water projects, and is
presently governed by land uses. These uses are
primarily managed wetlands and agriculture.
The wetlands form important waterfowl habitat
for migratory waterfowl using the Pacific
Flyway. The alluvial fans of the western and
southern portions of the watershed contain salts
and selenium, which can be mobilized through
irrigation practices, and can impact beneficial
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uses of surface waters and wetlands if not
properly regulated.

Lower San Joaquin River Watershed
and Subareas

Technical descriptions of the Lower San Joaquin
River (LSJR) and its component subareas are
contained in Appendix 41. General descriptions
follow: The LSJR watershed encompasses
approximately 4,580 square miles in Merced
County and portions of Fresno, Madera, San

Joaquin, and Stanislaus counties. For planning
purposes, the LSJR watershed is defined as the

area draining to the San Joaquin River
downstream of the Mendota Dam and upstream
of the Airport Way Bridge near Vernalis,
excluding the areas upstream of dams on the
major Eastside reservoirs: New Don Pedro, New
Melones, Lake McClure, and similar Eastside
reservoirs in the LSJR system. The LSJR
watershed excludes all lands within Calaveras,
Tuolumne, San Benito, and Mariposa Counties.
The LSJR watershed has been subdivided into
seven major sub areas. In some cases major
subareas have been further subdivided into minor
subareas to facilitate more effective and focused

water quality planning (Table I-1).

Table I-1 Lower San Joaquin River Subareas

Major Subareas Minor Subareas

1 ILSJR upstream of Salt 1a [Bear Creek
~Slough 1b [Fresno-Chowchilla
2|Grassland -

3a [Northeast Bank
3|East Valley Floor 3b Nort.h Stanislaus

3¢ [Stevinson

3d [Turlock Area

4a |Greater Orestimba
4 Northwest Side 4b [Westside Creeks

4c [Vernalis North

Merced River

5
6[Tuolumne River
7 Stanislaus River

1. Lower San Joaquin River upstream of Salt
Slough

This subarea drains approximately 1,480 square
miles on the east side of the LSJR upstream of
the Salt Slough confluence. The subarea
includes the portions of the Bear Creek,
Chowchilla River and Fresno River watersheds
that are contained within Merced and Madera
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Counties. The northern boundary of the subarea
generally abuts the Merced River Watershed.
The western and southern boundaries follow the
San Joaquin River from the Lander Avenue
Bridge to Friant, except for the lands within the
Columbia Canal Company, which are excluded.
Columbia Canal Company lands are included in
the Grassland Subarea. This subarea is

composed of the following drainage areas:

1a. Bear Creek (effective drainage area)
This minor subarea is a 620 square mile
subset of lands within the LSJR upstream of
Salt Slough Subarea. The Bear Creek Minor
Subarea is predominantly comprised of the
portion of the Bear Creek Watershed that is
contained within Merced County.

1b. Fresno-Chowchilla

The Fresno-Chowchilla Minor Subarea is
comprised of approximately 860 square
miles of land within the southern portion of
the LSJR upstream of Salt Slough Subarea.
This minor subarea is located in
southeastern Merced County and western
Madera County and contains the land area
that drains into the LSJR between Sack Dam
and the Bear Creek confluence, including

the drainages of the Fresno and Chowchilla
Rivers.

2. Grassland

The Grassland Subarea drains approximately
1,370 square miles on the west side of the LSJR
in portions of Merced, Stanislaus, and Fresno
Counties. This subarea includes the Mud Slough,
Salt Slough, and Los Banos Creek watersheds.
The eastern boundary of this subarea is generally
formed by the LSJR between the Merced River
confluence and the Mendota Dam. The
Grassland Subarea extends across the LSJR, into
the east side of the San Joaquin Valley, to
include the lands within the Columbia Canal
Company. The western boundary of the subarea
generally follows the crest of the Coast Range
with the exception of lands within San Benito
County, which are excluded.

3. East Valley Floor

This subarea includes approximately 413 square
miles of land on the east side of the LSJR that
drains directly to the LSJR between the Airport
Way Bridge near Vernalis and the Salt Slough
confluence. The subarea is largely comprised of
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the land between the major east-side drainages of
the Tuolumne, Stanislaus, and Merced Rivers.
This subarea lies within central Stanislaus
County and north-central Merced County.
Numerous drainage canals, including the
Harding Drain and natural drainages, drain this
subarea. The subarea is comprised of the
following minor subareas:

3a. Northeast Bank

This minor subarea of the East Valley Floor
contains all of the land draining the east side
of the San Joaquin River between the Maze
Boulevard Bridge and the Crows Landing
Road Bridge, except for the Tuolumne River
subarea. The Northeast Bank covers
approximately 123 square miles in central
Stanislaus County.

3b. North Stanislaus
The North Stanislaus minor subarea is a
subset of lands within the East Valley Floor
Subarea. This minor subarea drains
approximately 68 square miles of land
between the Stanislaus and Tuolumne River
watersheds that flows into the San Joaquin
River between the Airport Way Bridge near
Vernalis and the Maze Boulevard Bridge.

3c. Stevinson

This minor subarea of the East Valley Floor
contains all of the land draining to the LSJR
between the Merced River confluence and
the Lander Avenue (Highway 165) Bridge.
The Stevinson Minor Subarea occupies
approximately 44 square miles in north-
central Merced County.

3d. Turlock Area

This minor subarea of the East Valley Floor
contains all of the land draining to the LSJR
between the Crows Landing Road Bridge
and the Merced River confluence. The
Turlock Area Minor Subarea occupies
approximately 178 square miles in south-
central Stanislaus County and northern

Merced County.

4. Northwest Side

This 574 square mile area generally includes the
lands on the West side of the LSJR between the
Airport Way Bridge near Vernalis and the
Newman Waste way confluence. This subarea
includes the entire drainage area of Orestimba,
Del Puerto, and Hospital/Ingram Creeks. The
subarea is primarily located in Western
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Stanislaus County except for a small area that
extends into Merced County near the town of
Newman and the Central California Irrigation
District Main Canal.

4a. Greater Orestimba

The Greater Orestimba Minor Subarea is a
285 square mile subset of the Northwest
Side Subarea located in southwest Stanislaus
County and a small portion of western
Merced County. It contains the entire
Orestimba Creek watershed and the
remaining area that drains into the LSJR
from the west between the Crows Landing
Road Bridge and the confluence of the
Merced River, including Little Salad and
Crow Creeks.

4b. Westside Creeks

This Minor Subarea is comprised of 277
square miles of the Northwest Side Subarea
in western Stanislaus County. It consists of
the areas that drain into the west side of the
San Joaquin River between Maze Boulevard
and Crows Landing Road, including the
drainages of Del Puerto, Hospital, and

Ingram Creeks.

4c. Vernalis North

The Vernalis North Minor Subarea is a 12
square mile subset of land within the most
northern

portion of the Northwest Side Subarea. It
contains the land draining to the San Joaquin
River from the west between the Maze
Boulevard Bridge and the Airport Way
Bridge near Vernalis.

5. Merced River

This 294 square mile subarea is comprised of the
Merced River watershed downstream of the
Merced-Mariposa county line and upstream of
the River Road Bridge. The Merced River
subarea includes a 13-square-mile “island” of
land (located between the East Valley Floor and
the Tuolumne River Subareas) that is
hydrologically connected to the Merced River by

the Highline Canal.

6. Tuolumne River

This 294 square mile subarea is comprised of the
Tuolumne River watershed downstream of the
Stanislaus-Tuolumne county line, including the

drainage of Turlock Lake, and upstream of the
Shiloh Road Bridge.
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7. Stanislaus River

This 157 square mile subarea is comprised of the
Stanislaus River watershed downstream of the
Stanislaus-Calaveras county line and upstream of
Caswell State Park.

I-1.00 in Basin Plan



PUBLIC REVIEW DRAFT  Changes to Chapter III Water Quality Objectives AUGUST 2005

Pesticides

® No individual pesticide or combination of
pesticides shall be present in concentrations
that adversely affect beneficial uses.

® Discharges shall not result in pesticide
concentrations in bottom sediments or
aquatic life that adversely affect beneficial
uses.

® Total identifiable persistent chlorinated
hydrocarbon pesticides shall not be present
in the water column at concentrations
detectable within the accuracy of analytical
methods approved by the Environmental
Protection Agency or the Executive Officer.

® Pesticide concentrations shall not exceed
those allowable by applicable
antidegradation policies (see State Water
Resources Control Board Resolution No. 68-
16 and 40 C.F.R. Section 131.12.).

® Pesticide concentrations shall not exceed the
lowest levels technically and economically
achievable.

® Waters designated for use as domestic or
municipal supply (MUN) shall not contain

27

concentrations of pesticides in excess of the
Maximum Contaminant Levels set forth in
California Code of Regulations, Title 22,
Division 4, Chapter 15.

® Waters designated for use as domestic or
municipal supply (MUN) shall not contain
concentrations of thiobencarb in excess of
1.0 pg/l.

Pesticide concentrations shall not exceed the
levels identified in Table III-2A. Where more
than one objective may be applicable, the most
stringent objective applies.

For the purposes of this objective, the term
pesticide shall include: (1) any substance, or
mixture of substances which is intended to be
used for defoliating plants, regulating plant
growth, or for preventing, destroying, repelling,
or mitigating any pest, which may infest or be
detrimental to vegetation, man, animals, or
households, or be present in any agricultural or
nonagricultural environment whatsoever, or (2)
any spray adjuvant, or (3) any breakdown
products of these materials that threaten
beneficial uses. Note that discharges of "inert"
ingredients included in pesticide formulations
must comply with all applicable water quality
objectives.
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TABLE HI-2A
SPECIFIC PESTICIDE OBJECTIVES

PESTICIDE MAXIMUM CONCENTRATION AND APPLICABLE WATER BODIES
AVERAGING PERIOD
Chlorpyrifos 0.025 p g/L ; 1-hour average (acute San Joaquin River from Mendota Dam to Vernalis (Reaches
0.015 p g/L ; 4-day average (chronic) include Mendota Dam to Sack Dam (70), Sack Dam to Mouth of
Not to be exceeded more than once in a Merced River (71), Mouth of Merced River to Vernalis (83))

three year period.

Alternative to Adopt Diazinon Water Quality Objectives that may be considered by the
Central Valley Water Board

PESTICIDE MAXIMUM CONCENTRATION AND APPLICABLE WATER BODIES
AVERAGING PERIOD
Diazinon 0.16 pu g/L ; 1-hour average (acute San Joaquin River from Mendota Dam to Vernalis (Reaches
0.10 p g/L ; 4-day average (chronic) include Mendota Dam to Sack Dam (70), Sack Dam to Mouth of
Not to be exceeded more than once in a Merced River (71), Mouth of Merced River to Vernalis (83))

three year period.
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review and control authority. The Board will work
with water agencies and others whose activities may
influence pesticide levels to minimize concentrations
in surface waters.

Since the discharge of pesticides into surface waters
will be allowed under certain conditions, the Board
will take steps to ensure that this control program is
conducted in compliance with the federal and state
antidegradation policies. This will primarily be done
as pesticide discharges are evaluated on a case-by-
case basis.

Insert to Chapter IV Implementation after 7.
Diazinon Discharges into the Sacramento and
Feather Rivers

8. Control of Diazinon and Chlorpyrifos Runoff
into the San Joaquin River

Beginning December 1, 2008, the direct or indirect
discharge of diazinon or chlorpyrifos into the San

Joaquin River is prohibited during the dormant
season (1 December through 1 March) if any
exceedance of the chlorpyrifos water quality
objective, diazinon and chlorpyrifos loading capacity,

or diazinon and chlorpyrifos load allocations
occurred during the previous dormant season. The

prohibition applies only to direct or indirect
discharges of diazinon or chlorpyrifos to surface
water bodies that are tributary to or upstream from
the location where the water quality objective,
loading capacity, or load allocations were exceeded.

Beginning March 2, 2009, the direct or indirect
discharge of diazinon or chlorpyrifos into the San

Joaquin River is prohibited during the irrigation
season (2 March through 30 November) if any
exceedance of the chlorpyrifos water quality
objective, diazinon and chlorpyrifos loading capacity,
or diazinon and chlorpyrifos load allocations
occurred during the previous irrigation season. The
prohibition applies only to direct or indirect
discharges of diazinon or chlorpyrifos to surface
water bodies that are tributary to or upstream from
the location where the water quality objective,
loading capacity, or load allocations were exceeded.

These prohibitions do not apply if the discharge of
diazinon or chlorpyrifos is subject to a waiver of
waste discharge requirements implementing the
chlorpyrifos water quality objectives and load
allocations for diazinon and chlorpyrifos for the San
Joaquin River, or governed by individual or general
waste discharge requirements.
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Insert to Chapter IV Implementation page
36.01

Diazinon and Chlorpyrifos Runoff in the San
Joaquin River Basin

The pesticide runoff control program shall:

a. Ensure compliance with water quality
objectives applicable to diazinon and
chlorpyrifos in the San Joaquin River
through the implementation of necessary
management practices.

b. Ensure that measures that are implemented
to reduce discharges of diazinon and
chlorpyrifos do not lead to an increase in the
discharge of other pesticides to levels that
cause or contribute to violations of
applicable water quality objectives and
Regional Water Board policies; and

c. Ensure that discharges of pesticides to
surface waters are controlled so that
pesticide concentrations are at the lowest
levels that are technically and economically
achievable.

Dischargers must consider whether a proposed
alternative to diazinon or chlorpyrifos has the
potential to degrade ground or surface water. If
the alternative has the potential to degrade
groundwater, alternative pest control methods
must be considered. If the alternative has the
potential to degrade surface water, control
measures must be implemented to ensure that
applicable water quality objectives and Regional
Board policies are not violated, including State
Water Resources Control Board Resolution 68-
16.

Compliance with applicable water quality
objectives, load allocations, and waste load
allocations for diazinon and chlorpyrifos in the
San Joaquin River is required by December 1,
2008.

The water quality objectives and allocations will
be implemented through one or a combination of
the following: the adoption of one or more
waivers of waste discharge requirements, and
general or individual waste discharge
requirements. To the extent not already in place,
the Regional Water Board expects to adopt or
revise the appropriate waiver(s) or waste
discharge requirements by December 31, 2007.
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The Regional Board intends to review the
diazinon and chlorpyrifos allocations and the
implementation provisions in the Basin Plan at

least once every five years, beginning no later
than December 31, 2007.

Regional Board staff will meet at least annually
with staff from the Department of Pesticide
Regulation and representatives from the
California Agricultural Commissioners and
Sealers Association to review pesticide use and
instream pesticide concentrations during the
dormant spray and irrigation application seasons,
and to consider the effectiveness of management
measures in meeting water quality objectives and
load allocations.

The Waste Load Allocations (WLA) for all

NPDES-permitted dischargers, Load Allocations
(LA) for nonpoint source discharges, and the
Loading Capacity of the San Joaquin River from
the Mendota Dam to Vernalis shall not exceed

one toxic unit (TU) of diazinon and chlorpyrifos

as defined below.

1]
+

where

Cp = diazinon concentration of point source
discharge for the WLA; nonpoint source
discharge for the LA: or San Joaquin
River for the LC.

Cc = chlorpyrifos concentration of point source
discharge for the WL A nonpoint source
discharge for the LA; or San Joaquin
River for the LC.

WOQT, = acute or chronic diazinon water
quality target or diazinon water quality
objective in pug/L. The acute WQTpis
0.160 ug/L as an 1-hour average and the
chronic WQTp, is 0.100 ug/L as a four day
average not to be exceeded more than
once in a three year period.

WQOc = acute or chronic chlorpyrifos water
quality objective in ug/L..

The water quality targets for diazinon represent
the best available information for interpretation
of compliance with the Regional Water Board’s
narrative toxicity and pesticide water quality

objectives. The diazinon water quality targets
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will be used to evaluate progress towards
attainment of the narrative water quality
objectives. The Regional Water Board intends to
adopt diazinon water quality objectives for the
San Joaquin River prior to the compliance dates
for the loading capacity and allocations. In
absence of diazinon water quality objectives,
interpretation of compliance with applicable
narrative water quality objectives will be based
on the best available information at the time
compliance is evaluated and in accordance with
Basin Plan policies for evaluating compliance
with the applicable narrative water quality

objectives.

Available samples collected within the
applicable averaging period for the water quality
objective will be used to determine compliance
with the allocations and loading capacity. For
purposes of performing the toxic unit
calculation, analytical results that are reported as
“non-detectable” concentrations are considered
to be zero.

At a minimum, Loading Capacity shall be
calculated for each of the following six water

quality compliance points in the San Joaquin
River:

San Joaquin River at the Airport Way Bridge
near Vernalis (United States Geological Survey
(USGS) Identification Number 11303500)

San Joaquin River at the Maze Boulevard
(Highway 132) Bridge (USGS Identification
Number 11290500)

San Joaquin River at [.as Palmas Avenue near
Patterson (USGS Identification Number

11274570)

San Joaquin River at Hills Ferry Road
San Joaquin River at Highway 165 near
Stevinson (USGS Identification Number
11260815)

San Joaquin River at Sack Dam

The load allocations for non-point source
discharges into the San Joaquin River are
assigned to the following subareas:

a. The combined Stanislaus River; North
Stanislaus; and Vernalis North subareas.

b. The combined Tuolumne River; Northeast
Bank; and Westside Creek subareas.

c. The combined Turlock; Merced; and Greater
Orestimba subareas.
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d. The combined Stevinson and Grassland
subareas.

e. The combined Bear Creek and Fresno-
Chowchilla subareas.

The established waste load and load allocations
for diazinon and chlorpyrifos, and the water
quality objectives for chlorpyrifos in the San
Joaquin River represent a maximum allowable
level. The Regional Water Board shall require
any additional reductions in diazinon and
chlorpyrifos levels necessary to account for
additional additive or synergistic toxicity effects
or to protect beneficial uses in tributary waters.

Pursuant to CWC Section 13267, the Executive
Officer will require dischargers to submit a

management plan that describes the actions that

the discharger will take to reduce diazinon and
chlorpyrifos discharges and meet the applicable

allocations by the required compliance date.

The management plan may include actions
required by State and federal pesticide
regulations. The Executive Officer will require

the discharger to document the relationship
between the actions to be taken and the expected

reductions in diazinon and chlorpyrifos
discharges. The Executive Officer will allow
individual dischargers or a discharger group or

coalition to submit management plans.

The management plan must comply with the
provisions of any applicable waiver of waste
discharge requirements or waste discharge

requirements.

The Executive Officer may require revisions to

the management plan if compliance with
applicable allocations is not attained or the

management plan is not reasonably likely to
attain compliance.

If the loading capacity in the San Joaquin River
is not being met by the compliance date,
dischargers in subareas where load allocations
are not being met will be required to revise their
management plans and implement additional
management measures to meet the loading
capacity.

Any waiver of waste discharge requirements or
waste discharge requirements that govern the
control of pesticide runoff that is discharged
directly or indirectly into the San Joaquin River
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must be consistent with the policies and actions
described in paragraphs 1 — 9.

11. In determining compliance with the waste load
allocations, the Regional Water Board will

consider any data or information submitted by
the discharger regarding diazinon and
chlorpyrifos inputs from sources outside of the
jurisdiction of the permitted discharger,
including any diazinon and chlorpyrifos present
in precipitation; and any applicable provisions in
the discharger’s NPDES permit requiring the
discharger to reduce the discharge of pollutants
to the maximum extent possible.

Alternative Calculation of Waste Load Allocations
(WLA) for NPDES dischargers, Load Allocations
(LA) for nonpoint source discharges, and the
Loading Capacity of the San Joaquin River from
the Mendota Dam to Vernalis

12. The Waste Load Allocations (WLA) for all
NPDES-permitted dischargers, Load Allocations
(LA) for nonpoint source discharges, and the
Loading Capacity (LC) of the San Joaquin River
from the Mendota Dam to Vernalis shall not
exceed the chlorpyrifos